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(54)Title: TRANSVERSE ELECTRIC FIELD SYSTEM LIQUID CRYSTAL DISPLAY DEVICE SUITABLE FOR 
IMPROVING APERTURE RATIO 



(57) Abstract 

An active matrix type liquid crystal display device capable of 
accomplishing an angle of visual field equal to that of a CRT and controlling 
the display by an electric field substantially parallel to a substrate surface 
provides bright display and requires lower power consumption. Pixel 
electrodes and opposed electrode capable of applying an electric field 
substantially parallel to a substrate surface is constituted, the pixel 
electrodes or the opposed electrodes are constituted by transparent 
electrodes, and the orientation state of a liquid crystal and the axis of 
polarization of a polarizer are constituted so that dark display is effected at 
the time when no field is applied. In this way, there can be provided a 
transverse field system active matrix type liquid crystal display device 
having a wide visual field angle characteristics, excellent contrast ratio and 
aperture ratio and capable of improving maximum transmissivity. 
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m&$:fo±£itz\az. tn^&K 2 &&&&&& 

*mife0»J 1 T-fii, bW&fe&K2 h It, 5. lxi 

0- 12 N (~^-h>-) Srftf fCWi. 
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MPOLiLtii, 0IIIIliG12 2ODU^V\ T#J<7) 
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i g. 6K£ % ^#J^*^lH]^^^^tta^t^^^GTM#^ 
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Fi g . 7 Ate^-r h y ;^^^S^S#llG L^^^:0^^giffi 
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m^^s<? — >'AOte^&&kLXtembte\,^K 
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m s 2temmmmpx twi—jimxmj&ztiitmmm-ni&i ro&m 

ud2\±, ai mtmmmmmg 2 tcDmm^^mvtMc^ Aim 
tmmmnm g 2 <Dmtt&ffi&<D&^c riai &gM£ w g^jg^t 
<vi&m&mz>fchb<Di><Dx&K>^ mmmd 2i-±mnmd 1 ^ iwj — 

iPsvi fc-t^aWMftj; 9 t*ffia^j*$ti/-cfe9 , ^Wiits 
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^^Tl^S^ ^|±r©i5WF i g. 7 A, BfcTF-t&SK 

iT^ic^^btt^^T g (Fig. 5) ^f-hiffi. 
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Fig. SA^tlfttDL^^^tD^i^DTM^T^i 
ic^l-^SH^U, F i g.. 8Blt Fig. .8 A<DB - BtyWrffc 
\z*sVZ > &r?5&7jk'i- e I^ElteF i g. 5;frJbtt&te*frJSU m® 

KWV^DTMte, F i g. 5i^i-«t5^4S^PTd (Ss#^IB&) 
l££;ft5o ^SiSfTSTdliF i g. 8 AlOTfi ^--*I§OB* 
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m& t <Dmm&ft ? fctb&mmp svi ^^©: ^im^-ci^ 

tilt, m^UBV^A 1® d 2^1IPSV1^>- jUs<# — >-S L-C 
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Fig. 9 AfeMfammB^mcLfrb^<D^mmiffi^cTMikx~ 

(Offlfc&TF-f-sffiaffl&iFL, Fig. 9Bit F i g. 9 AOB-BD 

\zmmm&i. mmmd2^mmi,timmtfj:^x^^ 0 &m 
o&ftWix'hZo &m<><*7-(>'CB<Dmmmg, 1 tzm-mm a 1, 
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V^aW^mJi g 2 T\ g 1 SrflloTV^S. 

^^-^ b y ^^tP<^)^'|ffi[H]^^^:(Djl5a[H]S§^^^|§I$rF i g. 1 0 

S9fcU 8S#=1 % .2, 3, • end it^^ -f ^ > ^(Dimm^^XH 
S U P » 1 o©*JE«a» k*#<0#JBE Lfc^/Ejb * ix/t«JEE«^ 

Fig. 1 1 ^*mw(omM i ^mw:<DmW}&m$:^i-o 
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C^HTMIffVg (i.-l) , Vg (i) (D&m$imj£& 1 t£ 

s^r^Ki. v g lh^vg i i <D2mx*mk£"&z>o ttfamizom 

8fefef3-£-rabHIS& at-^{RiJK^-r^<) «tBE(75ig:V^(D 

{(title s t goi^i 

^mni-ztttmtzv s mmm&tttfammxMi&zfLzmm 
-tzttxn, title s t gn&m(DMj$mmx3bz> 0 

A V s ={C g s/(C g s + C s t g +C p i x)} X A V g 
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iiSDl b(Dm\cftm£3nZ>^£.®^ Cp i xl«HiPX^ 
faMMCT k(DfS\\z.m&£1nZ>&M. AV s liAVgdiSSilil 

SESLC^4bSE^^JMHi:*2>36 s > #Mt^*C s t g < 

Fig. 12— Fig. 1 4 ^r#BSLTI^PJi-5o ft*5lRlEUc::fc3^T\ 
t^i^ttl^^^tfcl feffflfiF i g. 3 t^i-?fcig h 7 
^nFT^ «UJteF i g. 7^i-^-h^#afiOiff®^ 
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I1A, F i g . 1 2 

AN6 3 5^f7^ (^p°p^) d^^2)T»J^7^1tSUBl± 
i-^i?^3 o 0 0 A (DA 1-Pd, Al-Si, Al-Ta, A 1 - T 

^?~t&o ^thlcXoX, ^-MiGT, jlSftfiGL, *fftS^ 
y-i'yCB^Iliii, ^-r^mt^^-CTMCD^l^li^. hiS 

Fig. 12 

7ilJ:!)PH6.25±0.05 \z.W^ L/d^^^r^^ y =i— A- 

ik^ffifecDAi 2 o 3 mmfimbtiz<D\c&mt£fcj&mj£i 2 svi^m 

-blOB!]£riSl 8 0 0A©iiiftlAOF«^ti5 o 
IgC, Fig. 12 

^7 c v Dgtic7 y*=7^^, mmjf^&mA 
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tt, IJ|^2 2 0 0A(Z)tftS im&mtf, -7=7 X^CVBmM\^> 
7V^, Tk^t^^ALT, II^2 0 0 0AOiM^ B B B fS ijgl 

ltD, Fig. 13 

YvJ^-y^yH^k It SF 6 , CC 1 4 ^fffiLT 

kiLxv, im^mitm as (DA&m'jfcrz,, 

ItE, Fig. 13 

IIF, Fig. 13 

4 o 0 A(D I TOl^b/^iPJtllg 2£*^s/* U 

IIG, Fig. 14 

mm&6 0 OA©C r j5>£>J&53£Slgd 1 y i^MJ; 19 

$ ^^mi?^4 0 0 0 ACQ A 1-Pd, Al-Si, A 1 — T a x 
A 1 -T i -T a*$frtbti:Z>mmmd 2 Sr^^'s/^ y.^y^j: 

JUd 1 l:IgA t ^i^tx ^ f y ^ L, §fe&fM-iBlDL, y-*m 

isDi % KKyfisD2, liiipx, tiPL2, *i§^;* 
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"7-ocB(Dm2 mmm ^ % 3 mmm & x u k w v*shf-d tm^i^ 

^S1CCC1 4 , SFe^Alt, N( + )I^| B fS iffllSr^y^' 
^-TS^fcJ: 9, y— KW^ra^)N(+)^3S#:Ji<i 0 £51 

X^£H N Fig. 14 

tt, If^l/im^S iflSSrKttS, K7^xyf 

>^^f^ i: tr s f 6 ^^ffl Lfc^i^jgf t'tfts i m&mtfimz 

«t*/^PNLi:IEI!]|51K«ffiPCB U 
Fig. 15tt v Fig. 5^^Lfc^^^vPNLidg^^f-i- 

CH Ui^/^/l-PNL£|gitj^ii:5IE»J I Cf^7° (Tffi!l<£>5<@ 
■KHU©iiICfs'y) -e&5, TCPIiFig. 16, Fig. 17 

-em^i-^ i 5 \z.m9hm I Cf^CH I t^—zf • ^— h^^^-f . 
K ♦ Ttf^xV (TAB) (CJ: 19 mmZtlfz.'r—y^-^ V T^ytr 

-v\ PCB lfi±l5TCP^^>-xVf-#^^il^ti,7t 1 |gS!j[E]S§»^ 

FGPfi7 u—J^sf? y V^-y KT*fc<9, ^K^SHDIl^l!) 
^^^}t^tL^^^^>^-^^ffl#{t^^^So FCteT<RiJ<£>fMB)[e] 
KSSPCB 1 i:&ftiJ(DKiblHl^SffiPCB 1 £®^#J^^1-&7 
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ty rs<y^-i/TCP(Dmffimm&7jk'fmx«3bV), Fig. i7?« 
^ ^tL-e^cD^{iij^^ y — k) ^^^ihj^ch 

I <D7$l/fj KPADiiH^57x-7^')y#>7 ? >f >- 

^ - y - K) • ^^tL^n^^m^lHl^^ 7/CHI <Z)A^^^tbS^Jc: 
*fj£U ^Htttt^t-J: "9CRT/TFTii@j^ • «8S([Elj& S U P id, 
^^■'I4*mil A CFIUo T*£b%:^^ A- P N L $ix5 0 
tr—i/T C P te\ ^^^^^/i-P N LiliJcD^^G TM^^ttJ 
L1tftmmPSVl&m5£5)z.s<*Mz1&ffi£1riXisy y t£oT, ^ 
^«fGTM (DTM) fiWPSVl^vy-^TCP©^ 

b f i ji/jf y y * K^/^b&<5^<— ^7>r ^A-es> t> , srs ii^ffl 
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no n ^ *° * e p x ^ ^ <t v i&m zti, ^j/^tcp^ 

«»]Ih]S&^PCB 2» 

IEi>]lH]^^PCB 2{i, IC, nyfyf, «©i^f B ^ 

mm (omm k^m-t 5 £<a- & 0^ s u p tmm. & tix i > s 0 c j « 

Fig. 1 8 ii, '^fi^*v?a- ;l/MD L<7)#1#^;§p a 0 n ^^t"^^? 
LCWtO^/Tl PNLiW B i/^^;K SPB(i3tt£ScSv LC 
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frLC.B, S£t«RM, 3t.*£tS:«SPB^J:t)^®-e— 

jywj^ji, *mmmxn s ^mm^mmmm^mm\^fzm^-(Dm3. 

tfx%^mm&k±mt£&m&-fz>^kfcx$z> 0 
(mmm 2 ) 

((^iicT)) 

(Indium-Tin-Oxide I T O : ^iMg) k t> , 1 00-2 0 0 0A 
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TCP (Tape Carrier Packege) b <D&t6t<Di&fM. 

•\*k%fa±.£itZ)fz.£>(Dmwmnm g 2 &tt&\wmcT bm— xmxm 
&-rz>o mj&&mi&mi-bffit>2Et>9}tt<, fi g . -7 a, b^-t 
mvx&>& 0 

«KW^DTM» 
#HiS0!|-Cte, K W V^^DTM^^^mii g 2 h*£ 

■^fg TMo^i^i^i^tic t b m-nuxm^.^tbfz.mmmn 

^f^m^^cTM^^mii g 1 (D±(Dmwmmm & 2 m^m^ 
(o^bnm\z.^wmcT b m-umx^m^titcmmmmm 1 t o 
&m^x\t^z> 0 m&tnmmmi b 4% Fig. 9 a, b 

So TM&mfrbLXteF i g. 1 2^?>F i g. 1 5 <DT.mMfci>K 
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6% (#|li£#JXrtel 5. 9%) ft±£-&Z>Z.k&X*%, fWa^^ 
F ig, 21 ^]®^^^M[il^^:-r o I2I^4^^{i^^^®^g 2&- 

Wr^mticT)) 

M (Indium-Tin-Oxide I TO : ^IMBD 19, 100^2 0 0 0 

Aoj^^td c^i^^i-m, i 4 o o Aumomm) mj&£*iz> 0 

*m&mxn, mMMi (djlub t^uc<Dm\zx.nF&mm£txz> 
mm\zf£z 0 xu<Dimfrk lt^f i g . 1 2^^f i g . 1 soilu 

Mfttf, A^B-^F-^C^D^E — F — G->H^Jd^/^6 0 

— ££ff#HGL. 7^m^GT<^ftmffffi«CL<£>^~ 
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0% (*Il«t1j:4 7. 7%) rp]_k£-£5r ffc&^j^* 

(n^y 4 ) 

So Fig. 2 2^mm<^^m^-f-o mtDmB^ftte^wmnm g 

((^fSllfflfflCL)) 

^j-^mHm-f-^c Lf^m^g i t«t^ D ^^r-{i, mmm 

^PH?rMt5o iliglftCr^t:^ Ta N Ti\ 

Mo, W, A 1 &tc\Z^:titb(D&& s -h U< ii. -e^b^iiU^^^ 
5> Kfltat L T t> «t V \ 

A— * — A> p H L . It F Bf l^liiil P X t M fa Mm C T £■ [13 

— * (fit* ST) Sr<£«T?#5 0 
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t\C£V, HJ£0"!]4r'2tHl=fToTV^5XaF^i[E]{c^t9 N ^M'&hfa 

f i g . 2 3^mm<D?fmm&7f;-t 0 m<D&m%&femmmmm g 2^ 
((^iicT)) 

(Hktfll 6 ) 

Fig. 2 4 Ate, Fig. 2 0 (D^frm^ff flC L O 1 lFB#£r^ 
-t^mXhV , Fig. 2 4BttlBJEI2 4 A0> b - b j&fc&tfSfe&T® 

lUH^^T. F i g. 2 0i:I^5^ll ^lS]IIjffiCLIi2 
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-<da i m i o©±fficiA i m 1 O^Mtt'I TOll 1 

Al^l O^I8^i-Sv^^^^S*^^*i:^$t^St>^f^^^^:«t 

•So 

Al|10 £>BB&&1#BH-3 LrX I T OjjH 1 1 <dib 

Mfamm&%\s^temmmmz.2mmm%:nm-i-z>^bx\ ±mmxm 
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Fig. 2 5 \-i^mm(DT ^ "r^ 7 "*hV ^7^*7- ^a B B *^ 
Fig. 2 5\z.*k-f£?\z s #PJ5[ftt. (^f—him^m^. 

t^Tk^m-^m) gl *riR]«jBEflr#^ (*mshie£o di, p 

it5 2*©ttltti (KW^^*^:»M^#j^) DL^© 

zzmMLfo u*<D<5&i&-cmtitiitm&ft) kibes stt-cv^o #m 

^fr^jii&U ±Tl£ftfc1giM=KS£;h/rv^ 0 ^ffflDLtt 

?TFTt n.M.ft i^mm £ ix> ^ii c t &h i i -e^/& $ 
mmmm pxt n^mmc t wc^-ft u #m*m@ pxt 

m <D±rfjjfa \z&m v ^mm t fro x v > s 0 

PiO=P+l <D|^&i&i*#o J: 5 ^flfi&-f & (* 

mmmxte, 0=3, p = 2) 0 rnti. Mummer tmmmmpx 
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c t x*ytmm d l ^ b © m * K-r 3 r t & -e # 5 . *r 

38£-f-3^ h — ^ Gtft;*ST£P¥fi£;h,5®SCT&) ^Pit-Sri: 

iii^m^pxi:*j-f^m^cT(Dm^if'sfi j etb- ; etb6 nmt~tz> 0 
«»fjSi & gfrih i- s fc id , ii^m+i pxitiS] c t £ tt t& u 
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*>cbi Kb 2<D^r&oymm) <DM\^mmcT^^M^mm^ 

Fig. 2 6iiFig. 2 5(7)6-6-^^11^^^5^®!^, F i g. 
2 7-fiF i g. 2 SOr-T^Uiff^tcijo^^^h^V^^^TFT^ 
BffffiEk Fig. 28teFig. 2 5 © 8 - 8§JH?fj^^*5tt5#0f^Jt 
C s t g<7)$r®H-e&5 0 

Fig. 2 6~Fig. 2 8 fc^l" J; 5 ' i s !fLC^S$[at 

c s t g&£x*mffl&i>w&&in. ±»j^7^issub 2imat 
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'tifts M^^S^SUB K S.U B 2 (D^fh^zfhCOp^M (ifoH L 

cm) (Dmma^ m£k<D%]mmfa%fflm-fz>n&famoR i. or i 2 

((TFTlt)) 

TWI^7^I«SUB lflij (TFTW ©iMlIK 
((ilhyy^nFT)) 

fIh7^^TFTit Fig. 2 7l:^ti5^ y-httffi 
GT, JfeiMlG I N il (JCtt, intrinsic, ^II^^^M^^ K— 
^ftTV^l^) =iy (S i) a*£>&5 il^lAS, 

((^-MiGT)) 
^GLcD-^co«^^- hiiGTi^5 «fc 5fc#J5Jc<*ftTl^ 0 
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hZ> 0 *WX\Z. y-htttGTil, ¥Ji©**ttg 3-^j££jh,"0^ 

(Cr-Mo) ^^v^P>i^S^^tb^Plofc:^0-tr^i^V^ 0 
((MflGL)) 

^IIg3fj;^-MgGT^iIg 3 t ®BgXf£-C70fifc& 
3 £ LT{^Jx.^^5/^T^$tbfc^n A-^y^y^ (c r 

-Mo) m&m^btiz> 0 -pL*L, T&£fe-%rt&Gt&&m±ff—vwmG 

ffiffifcvfb<E>fc«> IOTA'S A£fcii7VV5; — V uJ± — ^ 

((^ifflffiCL)) 
^■ICLWltig 3{^-MiGT, 3feaEft*»GL*5«t^l^« 
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v\ " 

mmmc 1 » 

v- y = >-M^al^tb, 2500-45 0 0 A<DJ? £ (*HJ6^J-Ctt % 
3 5 OOAM m&£iri& 0 &RDEG I r±3feSEflr#i»GL*5«t 

^^o«^*fejgk^t>^b-cv>5o.^^ w^g 1 Ym&<D$kmm 

P S V 1 irP— h^^^-C^^-n^^ix, -mx^wji^ti^o 
«iS¥*#JiAS» 
iSl^flcJiASti, ^K^y^>-T% 2 0 0-2 5 0 0A©f$ 

c^niM-m. 1 2 0 0 Am&vmm x*mf&&tiz> 0 

y 3 v^^g-Cfe 9 , Tttfc i H^ftlttM A S l n ± 
iSl^»f*:JlAS*Jj;r5Jid Ott, ^«#«|GL*5J:tWlRl«jaEflr 
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m-rz> 0 . 

2»m^d 3nxs<y*x~ftmLti?uj±-^y yf^i (c r -m 

o) J&£MV\' 5 0 0~3 0 0 0AroI^(C 2 5 0 0 

*je<^-rs- t^-c^gat^^iss^b^-^-t-So'- c r -m 

oittN(+)S^ld 0 £<PgM&t£k 3 0 SMSBid 3il 

T N C r . -MolglOfife^Jft^JR (Mo, Ti, Ta, W) E 
Mli/U F (MoS i 2, T i S i 2, T a S i 2 % WS i 2) 

*AS±^ao-CV^N( + )Sl¥*#:Jid 0f±**fflld 1, #miHd 2 
Jld 0{i^(DJ?^^i^:TI^5fe^tuS J: 9^^^^^^tiSOT% ii 
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fc^oA-^!) ^tV^ (Cr-Mo) 5 0 0-3 0 0.0 

A<7)^£K: (*Hi£^l"T?Ji, 2 5 0 0Att) t^fife$tbS 0 Cr-M 

<S*I^L{t^^-f-So Cr-Mollj:N(+)I^Id0i:(O 
88H4fc&#T?fc3o ^llid3^Lt, Cr-MoI©|i:iliM 
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